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Abstract:Background: primary and secondary education play important roles in promoting educational equity. However, under the 
influence of multiple complex factors, educational equity is difficult to be effectively guaranteed. Significance: the investigation and 
analysis of the current situation and causes of educational equity in primary and secondary schools can help to allocate educational 
resources more rationally, optimize educational financial investment, and reduce educational inequity. Motivation: countermeasures 
and suggestions are put forward through th analysis of the the current situation and causes of educational inequity in Linyi City. Data: 
teachers and students from 10 primary and middle schools in 5 districts and counties of Linyi City were selected as the survey objects, 
and the basic information of schools and families, school resources, and students' academic performance were collected. Methods: 
analysis of variance (ANOVA) and regression analysis were used to explore the impact of educational resource differences on 
students' academic performance. Results: there were significant differences in students' academic performance under different family 
conditions, learning conditions, extracurricular tutoring intensity, teachers' teaching ability, and school facilities (p<0.01). The family 
conditions, learning conditions and teachers' teaching ability had significant effects on the learning performance of primary and 
secondary school students in Linyi city, and whether the school was located in the city center and the edge of the city also had 
significant effects on the students' learning performance. Conclusion: differences in family conditions and extra-curricular tutoring 
intensity lead to educational inequity to a certain extent, and school educational resources partially guarantee educational equity. 
Suggestions: the countermeasures to solve the inequity of education should be put forward from the aspects of building learning 
environment and atmosphere, reducing after-school burden and promoting quality education in non-central urban areas. 
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1. INTRODUCTION 


Education has always been one of the important ways to 
promote social mobility and ensure social equity. As China's 
ruling party, the Communist Party of China (CPC) has made it 
clear that it will strive to ensure that every child has fair and 
quality access to education[1]. Among the many reasons 
leading to the inequity of primary and secondary education, 
the differences in regional resources, school resources, 
teachers and family conditions are considered to be the most 
important ones[2]. Among them, family background is one of 
the most concerned factors of educational equity, and many 
studies have focused on the impact of such factors on 
educational equity in primary and secondary schools. Parents 
in areas with higher social class can provide more available 
resources for their children's growth, but the advantages of 
these resources will not automatically translate into the 
benefits of children's education[3]. Expanding education 
supply does not necessarily achieve educational equity, but it 
is certain that the more resources parents have, the more likely 
they are to influence their children's education planning and 
decision-making[4]. From the perspective of schools, China 
has increased the financial expenditure and investment in 
compulsory education by vigorously promoting compulsory 
education in recent decades, which has realized the fairness of 
education resource allocation in the regional scope to a large 
extent. However, whether it can ensure the fairness of 
education quality is still worth studying[5]. In recent years, 
the novel coronavirus epidemic has also had a negative impact 
on educational equity, and the issue of educational equity in 
the context of the epidemic has also attracted widespread 
attention[6]. In view of the above problems, this paper takes 
Linyi City of Shandong Province as an example to investigate 
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the current situation of primary and secondary education 
equity in this region, and analyzes the main factors leading to 
educational inequity, so as to provide a basis for improving 
the quality of school education and ensuring educational 
equity. 


2. Data sources and research methods 


2.1 Research objects and survey design 

The subjects were teachers, students and school leaders from 
10 primary and secondary schools in 5 districts and counties 
of Linyi City, Shandong Province. The survey sampling and 
questionnaire design adopted a _ phased probability 
proportional sampling method. In the first step, 5 counties 
(districts) were selected from 3 districts and 9 counties in 
Linyi City; in the second step, 2 schools were selected from 5 
counties (districts). In the third step, one fourth grade class 
and one eighth grade class were selected from each school; 
the fourth step, the selected class of students, teachers, school 
leaders as samples, as the final survey objects. Through the 
above methods, a total of 1087 students were involved in the 
survey; 960 samples were retained after removing invalid 
samples, and the effective rate of the questionnaire was 
88.3%. The questionnaire included student questionnaire, 
teacher questionnaire and school leader questionnaire. The 
data of the three types of questionnaires could be correlated 
through the codes of schools and classes to jointly reflect the 
situation of students' performance, family resources and 
school resources. From the perspective of gender, boys 
accounted for 51.6% and girls accounted for 48.4%. In terms 
of family location, 55.2% of the students were from rural 
areas and 44.8% from urban areas. 
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2.2 The Research Methods 


1. Descriptive statistics. To analyze the basic data of 
primary and secondary education equity and related variables 
in Linyi City, we can provide support for further revealing the 
key factors affecting the primary and secondary education 
equity in Linyi City. 


2. Analysis of variance. One-way analysis of variance 
(ANOVA) was carried out to analyze the contribution of 
various factors to the change of student achievement so as to 
determine the influence of each factor on the change of 
student achievement. 


3. Entropy value method. Due to the large number of 
questions related to educational equity in the questionnaire, 
we did not convert all the questions into variables one by one. 
Instead, we applied entropy method to weighted sum some 
questions so as to combine the data of multiple questions into 
one variable[7]. For example, students' learning conditions 
include three aspects: whether students have independent 
desks, the number of books in their families, and the situation 
that students have computers and networks. Therefore, there 
are three indicators used to evaluate learning conditions, 
which need to be combined into a comprehensive indicator to 
evaluate learning conditions by entropy method. The specific 
steps of entropy method are as follows: 


If the data set contains m samples and n indicators, the 
original data matrix (xij)mxn,xij can be used to represent the 
value of the j indicator of the i-th sample, and then all the 
original data are normalized by using the standardization 
method of the difference between extreme values, and the 
obtained index data are standardized positive values with 
values ranging from 0 to 1. The normalization method is as 
follows: 


Xi; min Xi; 
Yi = SE. E a 
y Max xij—min xij 


After the normalized values of each index are obtained 
by the above method, the specific gravity pi of the i-th value 


of the j-th index can be calculated by the following formula: 


Vij 


Pij = yy 


If py=0, then assign pi to 0.000001 to avoid the 
denominator being 0. Then, calculate the entropy e; of the j-th 


index: 


m 
e; =— ky {Pula py k >0,0<e;<1 
i= 


Calculate the difference coefficient Jj of index j: 


gj 71 -eij 


If the difference of the original index value xj is smaller, 
the value of the difference coefficient g; will be smaller. On 
this basis, the final weight value wj of each index can be 
obtained by further normalizing the obtained difference 


coefficient: 


WwW; = a 
i> 
bi j=1 97 


Using the above index weights to sum the index values 
of each sample, we can get the comprehensive level v; of each 


sample: 


n 
v; = > (w; x Yy) (i = 1,2, ...,m) 
- 


4.Multiple regression analysis. Regression analysis is used to 
analyze the influence of family conditions, after-school 
services, teachers' ability and school facilities on students' 
performance, which can explain whether differences in these 
factors lead to differences in students' performance. 


3. The Research Results 


3.1 The Current situation of education 
equity in primary and secondary schools in 
Linyi City 

Table 1 shows students from families with different economic 
conditions, their learning conditions and their participation in 
after-school services. It can be seen that the proportion of 
students from families with "very rich" and "relatively rich" is 
only 0.83% and 9.90% respectively. The majority of students 
have a separate desk at home, accounting for 81.77%; 
40.83%, 33.23% and 25.83% of the students had more, no 
more or no less, and no more books at home, respectively. 
57.29% of the students had computers and Internet at home; 
only about 30 to 40 percent of the students participated in 
after-school tutoring. Table 1 presents the assignments of each 
variable for subsequent analysis. 


Table 1 Education equity of primary and secondary schools in Linyi City 
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attend off-campus tutoring 
on weekendsThere is 
no058961.35%Less than 2 
hours113113.65%About 2 
to 4 
hours215115.73%About 4 
to 6 hours3575.94% About 
6 to 8 
hours4212.19%About 8 
hours or 
more5101.04%Students 
attend off-campus tutoring 
Monday through! 
FridayThere is 
no067470.21%Less than 1 
hour1565.83%About 1 to 
2 hours211011.46%About 
2 to 3 


hours3565.83% About 3 to 


111511.98%Student 
access to computers and 
the InternetThere are 
computers and the 
Internet255057.29%Comp 
uter available, no 
Internet! 10010.42%AI1 
have 
no030932.19%Students 
attend off-campus tutoring 
on  weekendsThere is 
no058961.35%Less than 2 
hours113113.65%About 2 
to 4 
hours215115.73%About 4 
to 6 hours3575.94% About 


6 to 8 
hours4212.19%About 8 
hours or 
more5101.04%Students 

attend off-campus tutoring 
Monday through 
FridayThere is 


no067470.21%Less than 1 
hour1565.83%About 1 to 
2 hours211011.46%About 
2 to 3 
hours3565.83%About 3 to 
4 hours4353.65%About 4 


11511.98%Student access 
to computers and the 
InternetThere are 
computers and the 
Internet255057.29%Comp 
uter available, no 
Internet110010.42%A11 
have 
no030932.19%Students 
attend off-campus tutoring 
on weekendsThere is 
no058961.35%Less than 2 
hours113113.65%About 2 
to 4 
hours215115.73%About 4 
to 6 hours3575.94% About 


6 to 8 
hours4212.19%About 8 
hours or 


more5101.04%Students 

attend off-campus tutoring 
Monday through 
FridayThere is 
no067470.21%Less than 1 
hour1565.83%About 1 to 
2 hours211011.46%About 
2 to 3 
hours3565.83%About 3 to 


4 hours4353.65%About 4 


11.98%Student access to 
computers and the 
InternetThere are 
computers and the 
Internet255057.29%Comp 
uter available, no 
Internet! 10010.42%All 
have 
no030932.19%Students 
attend off-campus tutoring 
on weekendsThere is 
no058961.35%Less than 2 
hours113113.65%About 2 
to 4 
hours215115.73%About 4 
to 6 hours3575.94% About 


6 to 8 
hours4212.19%About 8 
hours or 


more5101.04%Students 

attend off-campus tutoring 
Monday through! 
FridayThere is 
no067470.21%Less than 1 
hour1565.83%About 1 to 
2 hours211011.46%About 
2 to 3 
lhours3565.83%About 3 to 


4 hours4353.65%About 4 
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Student access to 
computers and the 
InternetThere are 
computers and the 
Internet255057.29%Comp 
uter available, no 


Internet1 10010.42%All 
have 
no030932.19%Students 
attend off-campus tutoring 
on  weekendsThere is 


1n0058961.35%Less than 2|* 


hours113113.65%About 2 
to 
hours215115.73%About 4 
to 6 hours3575.94% About 
6 to 
hours4212.19%About 
hours 
more5101.04%Students 
attend off-campus tutoring 
Monday through 
FridayThere is 


> 


8 
or 


no067470.21%Less than 1 6 


hour1565.83%About 1 to 
2 hours211011.46%About 
2 to 
hours3565.83%About 3 to 
4 hours4353.65%About 4 
+ hours5282.92% 


Ww 


4 hours4353.65%About 4/+ hours5282.92%|+ hours5282.92%|+ hours5282.92% 
+ hours5282.92% 

There are computers and 

the 255057.29%Computer 55057.29%Computer 57.29%Computer 
Internet255057.29%Comp|available, nojavailable, nojavailable, no 
uter available, noļInternetl 10010.42%All |Internet110010.42%Al]]1 |Internet1 10010.42%Al1 
Internet110010.42%All |have have have 

have no030932.19%Students (no030932.19%Students |no030932.19%Students 


no030932.19%Students 

attend off-campus tutoring 
on weekendsThere is 
no058961.35%Less than 2 
hours113113.65%About 2 
to 4 
hours215115.73%About 4 
to 6 hours3575.94% About 
6 to 8 
hours4212.19%About 8 
hours or 
more5101.04%Students 

attend off-campus tutoring 
Monday through| 
FridayThere is 
no067470.21%Less than 1 
hour1565.83%About 1 to 
2 hours211011.46%About 
2 to 3 
lhours3565.83% About 3 to 


attend off-campus tutoring 


on 


no058961.35%Less than 2 
hours113113.65%About 2 


to 


hours215115.73%About 4 
to 6 hours3575.94% About 


6 


hours4212.19%About 


hours 


more5101.04%Students 
attend off-campus tutoring 
Monday 
FridayThere 
no067470.21%Less than 1 
hour1565.83%About 1 to 
2 hours211011.46%About 


2 


hours3565.83%About 3 to 
4 hours4353.65%About 4 


weekendsThere ison 


Alto 


8 
8 
or 


6 


to 


hours 


through| 
is 


to 3/2 


hours4212.19% About 


attend off-campus tutoring 


weekendsThere is 


no058961.35%Less than 2 
hours113113.65%About 2 


4 


hours215115.73%About 4 
to 6 hours3575.94% About 


8 
8 
or 


to 


more5101.04%Students 
attend off-campus tutoring 
Monday 
FridayThere 
no067470.21%Less than 1 
hour1565.83%About 1 to 
2 hours211011.46%About 


through 
is 


to 3 


hours3565.83%About 3 to 
4 hours4353.65%About 4 


attend off-campus tutoring 
on weekendsThere is 
no058961.35%Less than 2 
hours113113.65%About 2 
to 4 
hours215115.73%About 4 
to 6 hours3575.94% About 
6 to 8 
hours4212.19%About 8 
hours or 
more5101.04%Students 

attend off-campus tutoring 
Monday through! 
FridayThere is 
no067470.21%Less than 1 
hour1565.83%About 1 to 
2 hours211011.46%About 
2 to 3 
hours3565.83%About 3 to 
4 hours4353.65%About 4 


4 hours4353.65%About 4|+ hours5282.92%|+ hours5282.92%|+ hours5282.92% 
hours5282.92% 

(Computer available, no 

Internet110010.42%AI] |110010.42%All have}10010.42%AI1 havej10.42%All have 


have 
no030932.19%Students 
attend off-campus tutoring 
on weekendsThere is 
no058961.35%Less than 2 
hours113113.65%About 2 
to 4 
hours215115.73%About 4 
to 6 hours3575.94% About 
to 8 
hours4212.19%About 8 
hours or 
more5101.04%Students 
attend off-campus tutoring 
Monday through| 
FridayThere is 
no067470.21%Less than 1 
hour1565.83%About 1 to 
2 hours211011.46%About 
2 to 3 
lhours3565.83% About 3 to 


no0030932.19%Students 
attend off-campus tutoring 


on 


no058961.35%Less than 2 
hours113113.65%About 2 


to 


hours215115.73%About 4 
to 6 hours3575.94% About 


6 


hours4212.19%About 


hours 


more5101.04%Students 
attend off-campus tutoring 
Monday 
FridayThere 
no067470.21%Less than 1 
hour!565.83%About 1 to 
2 hours211011.46%About 


2 


hours3565.83%About 3 to 
4 hours4353.65%About 4 


weekendsThere ison 


Alto 


8 
8 
or 


6 


to 


hours 


through 
is 


to 3/2 


hours4212.19% About 


no030932.19%Students 
attend off-campus tutoring 


weekendsThere is 


no058961.35%Less than 2 
hours113113.65%About 2 


4 


hours215115.73%About 4 
to 6 hours3575.94% About 


8 
8 
or] 


to 


more5101.04%Students 
attend off-campus tutoring 
Monday 
FridayThere 
no067470.21%Less than 1 
hour1565.83%About 1 to 
2 hours211011.46%About 


through 
is 


to 3 


hours3565.83%About 3 to 
4 hours4353.65%About 4 


no030932.19%Students 

attend off-campus tutoring 
on weekendsThere is 
no058961.35%Less than 2 
hours113113.65%About 2 
to 4 
hours215115.73%About 4 
to 6 hours3575.94% About 
6 to 8 
hours4212.19%About 8 
hours or 
more5101.04%Students 

attend off-campus tutoring 
Monday through! 
FridayThere is 
no067470.21%Less than 1 
hour1565.83%About 1 to 
2 hours211011.46%About 
2 to 3 
hours3565.83%About 3 to 
4 hours4353.65%About 4 


4 hours4353.65%About 4/+ hours5282.92%|+ hours5282.92%|+ hours5282.92% 
+ hours5282.92% 
All have|030932.19%Students 30932.19%Students 32.19%Students attend 


no030932.19%Students 

attend off-campus tutoring 
on weekendsThere is 
no058961.35%Less than 2 
hours113113.65%About 2 
to 4 
hours215115.73%About 4 


to 6 hours3575.94% About 


attend off-campus tutoring 


on 


no058961.35%Less than 2 
hours113113.65%About 2 


to 


hours215115.73%About 4 
to 6 hours3575.94% About 


6 


weekendsThere isjon 


Alto 


8/6 


to 


attend off-campus tutoring 


weekendsThere is 


no058961.35%Less than 2 
hours113113.65%About 2 


4 


hours215115.73%About 4 
to 6 hours3575.94% About 


to 8 


off-campus tutoring on 
lweekendsThere is 
no058961.35%Less than 2 
hours 113113.65%About 2 
to 4 
hours215115.73%About 4 
to 6 hours3575.94% About 


6 to 8 
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8 
8 
or 


6 to 
hours4212.19% About 
hours 
more5101.04%Students 
attend off-campus tutoring 
Monday through! 
FridayThere is 
no067470.21%Less than 1 
hour1565.83%About 1 to 
2 hours211011.46%About 
2 to 3 
hours3565.83% About 3 to 
4 hours4353.65%About 4 
+ hours5282.92% 


hours4212.19%About 
hours 
more5101.04%Students 
attend off-campus tutoring 
Monday through 
FridayThere is 
no067470.21%Less than 1 
hour1565.83%About 1 to 
2 hours211011.46%About 
2 to 3 
hours3565.83%About 3 to 
4 hours4353.65%About 4 
+ hours5282.92% 


8 
or 


hours4212.19% About 
hours 
more5101.04%Students 
attend off-campus tutoring 
Monday through 
FridayThere is 
no067470.21%Less than 1 
hour1565.83%About 1 to 
2 hours211011.46%About 
2 to 3 
hours3565.83%About 3 to 
4 hours4353.65%About 4 
+ hours5282.92% 


8 
or 


hours4212.19% About 
hours 
more5101.04%Students 
attend off-campus tutoring 
Monday through! 
FridayThere is 
no067470.21%Less than 1 
hour1565.83%About 1 to 
2 hours211011.46%About 
2 to 3 
hours3565.83%About 3 to 
4 hours4353.65%About 4 
+ hours5282.92% 


8 
or 


Students attend off- 
campus tutoring on 
weekendsThere is 


no058961.35%Less than 2 


hours113113.65%About 2 p 


to 4 
hours215115.73%About 4 
to 6 hours3575.94% About 
6 to 
hours4212.19% About 
hours 
more5101.04%Students 
attend off-campus tutoring 
Monday through 
FridayThere is 
no067470.21%Less than 1 
hour!565.83%About 1 to 
2 hours211011.46%About 
2 to 
hours3565.83%About 3 to 
4 hours4353.65% About 4 
+ hours5282.92% 


8 
or 


W 


There is 
no058961.35%Less than 2 


hours113113.65%About 2 Na 


to 
hours215115.73%About 4 
to 6 hours3575.94% About 


058961.35%Less than 2 
hours113113.65%About 2 
4 
hours215115.73%About 4 
to 6 hours3575.94% About 


6 tó 8 6 to 8 
hours4212.19%About 8P00934212.19%About 8 
hours or 


hours 

more5101.04%Students 
attend off-campus tutoring 
Monday through! 
FridayThere is 
no067470.21%Less than 1 
hour1565.83%About 1 to 
2 hours211011.46%About 
2 to 
lhours3565.83% About 3 to 
4 hours4353.65%About 4 


or 


more5101.04%Students 

attend off-campus tutoring 
Monday through 
FridayThere is 
no067470.21%Less than 1 
hour1565.83%About 1 to 
2 hours211011.46%About 
2 to 3 


? hours3565.83%About 3 to 


4 hours4353.65%About 4 


58961.35%Less than 2 
hours113113.65%About 2 
to 4 
hours215115.73%About 4 
to 6 hours3575.94% About 
6 to 8 
hours4212.19%About 8 
hours or 
more5101.04%Students 

attend off-campus tutoring 
Monday through 
FridayThere is 
no067470.21%Less than 1 
hour1565.83%About 1 to 
2 hours211011.46%About 
2 to 3 
hours3565.83%About 3 to 
4 hours4353.65%About 4 


161.35%Less than 2 
hours 113113.65%About 2 
to 4 
hours215115.73%About 4 
to 6 hours3575.94% About 
6 to 8 
hours4212.19%About 8 
hours or 
more5101.04%Students 

attend off-campus tutoring 
Monday through! 
FridayThere is 
no067470.21%Less than 1 
hour1565.83%About 1 to 
2 hours211011.46%About 
2 to 3 
hours3565.83%About 3 to 
4 hours4353.65%About 4 


hours5282.929|* hours5282.92%|+ hours5282.92%|+ hours5282.92% 
Less than 2 
hours113113.65%About 2/113113.65%About 2 to 4|13113.65%About 2 to 4/13.65%About 2 to 4 


to 4 
hours215115.73%About 4 
to 6 hours3575.94%About 
6 to 8 
hours4212.19%About 8 
hours or 
more5101.04%Students 

attend off-campus tutoring 
Monday through| 
FridayThere is 
no067470.21%Less than 1 
hour1565.83%About 1 to 
2 hours211011.46%About! 
2 to 3 
lhours3565.83% About 3 to 


hours215115.73%About 4 
to 6 hours3575.94% About 
6 to 8 
hours4212.19%About 8 
hours or 
more5101.04%Students 

attend off-campus tutoring 
Monday through 
FridayThere is 
no067470.21%Less than 1 
hour1565.83%About 1 to 
2 hours211011.46%About 
2 to 3 
hours3565.83%About 3 to 
4 hours4353.65%About 4 


hours215115.73%About 4 
to 6 hours3575.94% About 
6 to 8 
hours4212.19%About 8 
hours or 
more5101.04%Students 

attend off-campus tutoring 
Monday through 
FridayThere is 
no067470.21%Less than 1 
hour1565.83%About 1 to 
2 hours211011.46%About 
2 to 3 
hours3565.83%About 3 to 
4 hours4353.65%About 4 


lhours215115.73%About 4 
to 6 hours3575.94% About 
6 to 8 
hours4212.19%About 8 
hours or 
more5101.04%Students 

attend off-campus tutoring 
Monday through! 
FridayThere is 
no067470.21%Less than 1 
hour1565.83%About 1 to 
2 hours211011.46%About 
2 to 3 
hours3565.83%About 3 to 
4 hours4353.65%About 4 


4 hours4353.65%About 4|+ hours5282.92%|+ hours5282.92%|+ hours5282.92% 
+ hours5282.92% 
About 2 to 4|215115.73%About 4 to 6/15115.73%About 4 to 6/15.73%About 4 to 6 


hours215115.73%About 4 
to 6 hours3575.94% About 
6 to 8 
hours4212.19%About 8 
hours or 
more5101.04%Students 


attend off-campus tutoring 
Monday through! 
FridayThere is 


hours3575.94%About 6 to 
8 hours4212.19%About 8 
hours or 
more5101.04%Students 

attend off-campus tutoring 
Monday through 
FridayThere is 
no067470.21%Less than 1 
hour1565.83%About 1 to 


no067470.21%Less than 1 


2 hours211011.46%About 


hours3575.94% About 6 to 
8 hours4212.19%About 8 
hours or 
more5101.04%Students 

attend off-campus tutoring 
Monday through 
FridayThere is 
no067470.21%Less than 1 
hour1565.83%About 1 to 


lhours3575.94% About 6 to 
8 hours4212.19%About 8 
hours or 
more5101.04%Students 

attend off-campus tutoring 
Monday through! 
FridayThere is 
no067470.21%Less than 1 
hour1565.83%About 1 to 


2 hours211011.46%About 


2 hours211011.46%About 
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hour1565.83%About 1 to 
2 hours211011.46%About 


2 to 3 
hours3565.83%About 3 to 


2 to 3 
hours3565.83%About 3 to 


2 to 3 
lhours3565.83%About 3 to 


8 hours4212.19%About 8 
hours 

more5101.04%Students 
attend off-campus tutoring 
Monday through! 
FridayThere is 
no067470.21%Less than 1 
hour1565.83%About 1 to 
2 hours211011.46%About 
2 to 
hours3565.83% About 3 to 
4 hours4353.65%About 4 
+ 


or] 


hours5282.92% i 


hours 

more5101.04%Students 
attend off-campus tutoring 
Monday through 
FridayThere is 
no067470.21%Less than 1 
hour1565.83%About 1 to 
2 hours211011.46%About 
2 to 3 


or 


i hours3565.83%About 3 to 


4 hours4353.65%About 4 
hours5282.92% 


hours 

more5101.04%Students 
attend off-campus tutoring 
Monday through 
FridayThere is 
no067470.21%Less than 1 
hour1565.83%About 1 to 
2 hours211011.46%About 
2 to 3 
hours3565.83%About 3 to 
4 hours4353.65%About 4 
+ hours5282.92% 


or 


2 to 3/4 hours4353.65%About 4/4 hours4353.65%About 4/4 hours4353.65%About 4 

lhours3565.83% About 3 to|+ hours5282.92%|+ hours5282.92%|+ hours5282.92% 

4 hours4353.65%About 4 

+ hours5282.92% 

hati re ee re š a 3575.94%About 6 to 8|575.94%About 6 to 85.94%About 6 to 8 
hours4212.19%About 8lhours4212.19%About 8ļhours4212.19%About 8 


hours 

more5101.04%Students 
attend off-campus tutoring 
Monday through! 
FridayThere is 
no067470.21%Less than 1 
hour1565.83%About 1 to 
2 hours211011.46%About 
2 to 3 
hours3565.83%About 3 to 
4 hours4353.65%About 4 
+ hours5282.92% 


or 


About 6 to 
hours42 12.19% About 
hours 
more5101.04%Students 


8 
8 
or] 


attend off-campus tutoring 
Monday through! 
FridayThere is 


no067470.21%Less than 1 
hour1565.83%About 1 to 
2 hours211011.46%About 
2 to 3 
hours3565.83% About 3 to 


4212.19%About 8 hours 
or more5101.04%Students 
attend off-campus tutoring 
Monday through 
FridayThere is 
no067470.21%Less than 1 
hour1565.83%About 1 to 
2 hours211011.46%About 
2 to 3 
hours3565.83%About 3 to 
4 hours4353.65%About 4 


212.19%About 8 hours or 
more5101.04%Students 

attend off-campus tutoring 
Monday through 
FridayThere is 
no067470.21%Less than 1 
hour1565.83%About 1 to 
2 hours211011.46%About 
2 to 3 
hours3565.83%About 3 to 
4 hours4353.65%About 4 


2.19%About 8 hours or 
more5101.04%Students 

attend off-campus tutoring 
Monday through) 
FridayThere is 
no067470.21%Less than 1 
hour1565.83%About 1 to 
2 hours211011.46%About 
2 to 3 
lhours3565.83%About 3 to 
4 hours4353.65%About 4 


no067470.21%Less than 1 
hour1565.83%About 1 to 
2 hours211011.46%About 
2 to 
lhours3565.83% About 3 to 
4 hours4353.65%About 4 
+ 


hours5282.92% 


no067470.21%Less than 1 
hour1565.83%About 1 to 
2 hours211011.46%About 
2 to 3 


3 hours3565.83%About 3 to 


4 hours4353.65%About 4 
hours5282.92% 


no067470.21%Less than 1 
hour1565.83%About 1 to 
2 hours211011.46%About 
2 to 
hours3565.83%About 3 to 
4 hours4353.65%About 4 
+ 


hours5282.92%|* 


4 hours4353.65%About 4+ hours5282.92%|+ hours5282.92%|}+ hours5282.92% 
+ hours5282.92% 

About 8 hours or 

more5101.04%Students 9101.04%Stüdente aneng pO OS Students attend 1.04%Students attend off- 

'._joff-campus tutoring|off-campus tutoring : 
attend off-campus tutoring i campus tutoring Monday 
Monday through|Monday through! < : 

Monday through! FridavThere ‘ FridavThere im through FridayThere is 
FridayThere is) oY neers 1n0067470.21%Less than 1 


hour1565.83%About 1 to 
2 hours211011.46%About 
2 to 3 


3 hours3565.83%About 3 to 


4 hours4353.65%About 4 
hours5282.92% 


Students attend off- 
campus tutoring Monday 
through FridayThere is 
no067470.21%Less than 1 
hour!565.83%About 1 to 
2 hours211011.46%About 
2 to 3 
hours3565.83%About 3 to 
4 hours4353.65%About 4 
+ hours5282.92% 


There is 
no067470.21%Less than 1 
hour1565.83%About 1 to 
2 hours211011.46%About 
2 to 3 
lhours3565.83% About 3 to 
4 hours4353.65%About 4 
+ 


hours5282.92% i 


067470.21%Less than 1 
hourl565.83%About 1 to 
2 hours211011.46%About 
2 to 3 
hours3565.83%About 3 to 
4 hours4353.65%About 4 
hours5282.92% 


67470.21%Less than 1 
hour1565.83%About 1 to 
2 hours211011.46%About 
2 to 3 
hours3565.83%About 3 to 
4 hours4353.65%About 4 
+ hours5282.92% 


70.21 %Less than 1 
hour1565.83%About 1 to 
2 hours211011.46%About 
2 to 3 
lhours3565.83 %About 3 to 
4 hours4353.65%About 4 
+ hours5282.92% 


Less than 1 
hour1565.83%About 1 to 
2 hours211011.46%About 
2 to 3 


4 hours4353.65%About 4 
+ hours5282.92% 


lhours3565.83% About 3 tol? 


1565.83%About 1 to 2 
hours211011.46%About 2) 
to 3 hours3565.83 % About 
to 4 
hours4353.65%About 4 + 
hours5282.92% 


565.83%About 1 to 2 
hours211011.46%About 2 
to 3 hours3565.83% About 


3 to 4 
hours4353.65%About 4 + 
hours5282.92% 


5.83%About 1 to 2 
hours211011.46%About 2 
to 3 hours3565.83%About 


3 to 4 
hours4353.65%About 4 + 
lhours5282.92% 
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About 1 to 2 
hours211011.46%About 2 
to 3 hours3565.83%About 


211011.46%About 2 to 3 
hours3565.83%About 3 to 


11011.46%About 2 to 3 
hours3565.83 %About 3 to 


11.46%About 2 to 3 
lhours3565.83%About 3 to 


lhours3565.83% About 3 to 
4 hours4353.65%About 4 
+ hours5282.92% 


hours4353.65%About 4 + 
hours5282.92% 
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There are six variables used to reflect educational equity, 
which are family conditions, learning conditions, 
extracurricular tutoring, teachers' teaching ability, school 
facilities level, and school location. Among them, teachers' 
teaching ability included teachers' educational background 
(master's degree or above =4, bachelor's degree =3, self- 
examination bachelor's degree =2, junior college =1), whether 
they have received mental health training (yes =1, no =0), 
teaching age, professional title (senior teacher =4, first level 
teacher =3, second level teacher =2, third level teacher =1, no 
professional title =0).The level of school facilities included 
the size of the school track (200 meters = 1,300 meters = 
2,400 meters =3), the availability of related facilities (such as 
laboratories, computer classrooms, libraries, music rooms, 
gymnasiums, etc. If yes, add 1 to the number of school 
facilities), the number of computers used for learning, the 
number of books, and the financial allocation per student; the 
school location includes three options: urban center, urban 
fringe, and rural. Using the entropy method, we calculated the 
weighted sum value of each index including family condition, 
learning condition, extracurricular tutoring, teachers' teaching 
ability and school facilities level. The results of one-way 
analysis of variance showed that there were significant 
differences in students' academic performance under different 
family conditions, learning conditions, extracurricular tutoring 
intensity, teachers' teaching ability and school facilities level 
(p<0.01), indicating that the differences in students' family 
resources and school resources may lead to the inequity of 
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The results of regression analysis showed that the R square 
value was 0.284, the adjusted R square value was 0.279, and 
the F value was 53.90. The regression coefficients were - 
10.0507, 12.1238 and -1.4805, respectively. Whether the 
school was located in the city center and the city edge also 
had a significant impact on the student's performance, the 
regression coefficients were -13.2478 and -26.5448, 
respectively. However, extracurricular tutoring and the level 
of school facilities have no significant impact on students' 
performance. 


4. CONCLUSIONS 


4.1 Research Conclusion 


(1) Family conditions and extracurricular services have a 
partial impact on educational equity 


Families at the upper levels of student achievement score is 
higher, for the family condition the middle and lower levels of 
students, family, of the best students in the relatively low 
average grades, family condition in the students and other 
student's grade point average differ from water about 20-30 
points, suggesting that family economic conditions on the 
education fair is to have certain influence, Students with 
upper-middle level family conditions are more likely to get 
better grades than students with lower-middle level family 
conditions. At the same time, students from the most 
advantaged families did the worst, suggesting that good 
family conditions do not necessarily lead to good grades for 
students from such families. The average score of students 
with good learning conditions is about 40 points higher than 
that of students with medium learning conditions, and about 
50 points higher than that of students with poor learning 
conditions, indicating that learning conditions have a great 
impact on educational inequity. The transformation of good 
family conditions into good learning conditions requires 
certain conditions, such as the attention of parents, the 
purchase of relevant learning facilities and the construction of 
learning environment. In addition, extracurricular services do 
not lead to the inequity of primary and secondary education, 
but the intensity of extracurricular tutoring has a certain 
impact on the inequity of education. The average score of 
students who participate in the middle and high level of 
extracurricular tutoring is more than 250 points, which is 
about 20 points higher than that of students with low level of 
tutoring. Although the impact of extracurricular tutoring on 
educational equity is not significant, extracurricular services 
do have a positive impact on academic performance, 
especially between students who participate in tutoring and 
those who do not. 


(2)School educational resources partially guarantee 
educational equity 


The average score of the students whose school facilities were 
"medium" and "good" was above 260, while the average score 
of the students whose school facilities were "poor" was only 
237.48. The average score of the students whose school 
facilities level is medium or above is more than 20 points 
higher than that of the students whose school facilities level is 
poor. The school facilities mainly include teaching, sports, 
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learning activities and cultural facilities. Students with poor 
facilities can only meet the basic learning needs of students, 
while it is difficult to meet the diverse needs of students in 
other aspects such as experiments, computer learning, sports 
activities and cultural entertainment. As the basic educational 
resources, school facilities play important roles in the process 
of ensuring educational equity. It is shown that as long as the 
facilities in the school are not too poor, the difference in the 
average score of students is not very significant. There are 
great differences in the level of school facilities between 
urban centers, urban fringes and rural areas. The scores for 
school facilities in the city center range from 40 to 88, and 
those in the city fringe range from 11 to 67. Scores for school 
facilities in rural areas range from 26 to 32. All of these 
indicate that schools in urban areas have better facilities. 
However, students in schools in rural and central urban areas 
scored higher on average than those in schools in peripheral 
urban areas.The level of facilities in schools in the urban 
fringes is uneven, which may be the main reason for the lower 
average score of students in the urban fringes.In addition, the 
higher the teaching ability of the teachers, the lower the 
students' scores, which may be related to the fact that the 
teachers with strong ability pay more attention to quality 
education, while the teachers with poor teaching ability may 
pay more attention to exam-oriented education and improve 
the students' scores. 


4.2 Discussion and suggestions 


First of all, more favorable learning conditions should be 
created for primary and secondary school students to ensure 
that students can get a good education in a better learning 
environment and atmosphere. The investment in students is 
directly proportional to their academic performance and 
output[8] Increasing investment in learning environment and 
atmosphere can help students obtain more favorable learning 
conditions so as to better guarantee educational equity. 


Secondly, it is necessary to reduce the after-class burden for 
students, avoid making students participate in all kinds of 
remedial activities after class, and make students in the 
process of high-intensity extracurricular learning. East Asian 
countries pay attention to educational investment, so many 
students receive extracurricular tutoring services purchased by 
their parents outside of school, which leads to fierce 
competition among students[9]. In the past two years, the 
Chinese government has issued policy documents on 
regulating the development of off-campus training institutions 
and reducing the burden on students in compulsory education, 
which has had a positive effect on reducing the burden on 
students[10]. 


Finally, we should strengthen the construction of educational 
infrastructure and the promotion of quality education in 
primary and secondary schools in the urban fringe and rural 
areas, so as to promote the more comprehensive development 
of students in non-central urban areas. For a long time, in 
order to catch up with the education level of the schools in the 
central urban areas, the non-central urban schools in China 
have focused on the exam-oriented education[11]. Therefore, 
they pay more attention to improving students' performance, 
but neglect to cultivate students' quality and comprehensive 
ability in other aspects. In order to solve this problem, while 
the construction of educational infrastructure is strengthened, 
quality-oriented education should be further promoted in the 
urban fringe and rural areas, so that students can obtain the 
same all-round development opportunities as those in the 
central cities. 
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